Chloride conductance produces both presynaptic inhibition and antidromic spikes in primary afferents.
Primary afferents from a crayfish leg proprioceptor display both primary afferent depolarizations (PADs) and antidromic spikes. PADs are generated by activation of GABA receptors and produce presynaptic inhibition, while the antidromic spikes do not elicit any synaptic effect in the postsynaptic neurons. The aim of the present study was to investigate the ionic mechanisms that allow PADs to produce antidromic spikes and to test whether GABA can produce similar effects. Intracellular recordings from the sensory axon terminals within the ganglion where PAD are produced were performed. Lowering the extracellular chloride concentration resulted in an increase in PAD amplitude, which was then capable of producing antidromic spikes. Local application of GABA close to the axon terminal also resulted in production of antidromic spikes. We conclude that antidromic spikes may result from the activation of a GABA-mediated increase in chloride conductance that also produces PADs. Therefore PADs and antidromic spikes may represent two aspects of the same GABAergic inhibitory mechanism that gate sensory transmission.